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Introduction

This report describes nuclear power reactor sites in the Great
Lakes region of the United States. The map indicates the location of
all sites as of 1976 in the conterminous United States. The project is
one of several in the National Enviornmental Overview Program of the
U.S. Geological Survey which will identify and summarize geologic,
hydrologic, and topographic topics associated with future energy,
mineral resource, and land use development in the United States,

The increasing use of atomic energy creates a need for the
dissemination of information about nuclear reactors. Because power
plant safety is related, in part, to the geology and seismology of the
plant area and surroundings, this study is focused primarily on that
relationship.

Information about the geology and seismology is summarized from
reports prepared by consultants to utility companies and submitted by
the companies to the U.S. Nuclear Regulatory Commission in support of
the application for a construction permit.

Coordinates for site locations were established from descriptive
information in the reports. The U.S. Geological Survey 7-1/2 minute
topographic maps were used in confirming the geographic location of
the sites. The coordinates may in some cases represent the planned

location rather than the exact actual location.



Nuclear Power Plants

Conventional power plants burn oil, gas, or coal to heat water
which produces steam. The steam drives a turbine generator which
produces electricity. In a nuclear power plant, an atomic reaction
is the heat source., Muclear fission is initiated and controlied at
a planned rate,

Several kinds of nuclear power plants have been developed. In
the boil-water reactor, water boils after coming in contact with the
fuel eiements. In a pressurized-water reactor, steam is produced from
water under pressure without boiling. In a gas-cooled reactor, gas
transfers heat to the steam generator. Breeder reactors, which are
in the experimental stage, produce more fissionable material than
they consume.

The first nuclear power plant in the United States, at
Shippingport, Pa., began generating electricity in 1957. The amount
of power generated at various plants depends on the design of the plant
and the local requirements.

Conventional power plants, iT properly designed and built, have
withstood earthquakes without experiencing damage. HNuclear power
plants are designed to withstand postulated earth tremors of an

intensity conservatively expected to occur at the site.



The Safe Shutdown Earthquake (SSE) is the earthquake that in
consideration of the regional and local geology and seismology
produces the maximum vibratory ground motion at the site for which
certain systems, structures, and components are designed to remain
functional.

The specified procedure in determining the SSE requires the
association of maximum historical earthquakes with tectonic provinces
and tectonic structures. These earthquakes are postulated to occur
at points of their respective tectonic structures or provinces closest
to the site. The SSE is then defined by a response spectrum, in con-
sideration of the maximum sustained vibratory accelerations which would
occur at the site in consequence of the postulated earthquakes.

The SSE is stated as a percentage of the Earth's gravitational

force (g).



Glossary
Bedrock--A general term for the rock, usually consolidated, that
underlies soil or other unconsolidated, surficial material.
Being Built--Reactors for which a construction permit is used by the
Nuclear Regulatory Commission (formerly Atomic Energy Commission).
Criticality--The condition of a reactor when the chain reaction has
become self-sustaining.

Docket Number--An identification number assigned by NRC (formerly AEC),

for each plant unit, when a PSAR is accepted for review.

Net kW(e)--Net kilowatt hours of electricity.

Operable--Reactors in which criticality is achieved. (A reactor shut
down because of technical problems, extensive modifications, or
refueling continues to be listed as operable.)

Operating Basis Earthquake--The earthquake which produces the vibratory

ground motion for which features of the plant necessary for
continued operation without undue risk to the health and safety
of the public are designed to remain functional.
Planned--Reactors for which a public announcement that includes
principal contractor and reactor type is made by the sponsoring
organization, or an application for a construction permit is

received by NRC.



Safe Shutdown Earthquake--(design basis earthquake) The earthquake

which produces the vibratory ground motion for which the plant
features which are necessary to shut down the plant in a safe
condition without undue risk to the health and safety of the
public are designed to remain functional.

Site--The land area where the power plant is located (in this report,

generally within 1- to 2-mileradius of the plant structures).



Acronyms

AEC Atomic Energy Commission (now NRC)

BWR Boiling water reactor

DBE (now SSE) Design basis earthquake

FDSA Facility Description and Safety Analysis Report
FSAR Final Safety Analysis Report

FHSR Facility Hazards Safety Report

HTGR High temperature gas cooled reactor

LMFBR Liquid metal fast breeder reactor

NRC Nuclear Regulatory Commission (formerly AEC)
OBE Operating basis earthquake

PDAR Plant Design and Analysis Report

PSAR Preliminary Safety Analysis Report

PWR Pressurized water reactor

SER Safety Evaluation Report

SSE Safe shutdown earthquake (formerly DBE)
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Sources of Information

‘(l) The following items:

1) Classification as operable, being built, or planned;
definitions of these categories as they apply to reactors
included in this report.

2) Kind of plant

3) Plant power

L) Startup date (actual or scheduled)

are from '"Nuclear Reactors Built, Being Built, or Planned in

the United States as of Dec. 31, 1975" published by the

Energy Research and Development Administration, publication

TiD-8200-R33.

Included are'sites where civilian central-station nuclear
power reactors are located. Of these, sites for which
applications for construction permits have been docketed
are included.

(2) Dates on which operating licenses were issued, construction
permits in effect were issued, or applications for construction
permits were docketed are from the '"Facilities License Application
Record'' prepared by the U.S. Nuclear Regulatory Commission,

OMIPC:NLD, June 30, 1976.



(3)

(1)

Geology is summarized from the Final Safety Acnalysis Report,
the Preliminary Safety Analysis Report, the Safety Evaluation
Report, and the Environmental Report submitted by the utility
company to the Nuclear Regulatory Commission in support of the
application for a construction permit and facility license. The
specific reports available for each site are indicated in the site
summaries.

The physiographic provinces are from '"Physical Divisions of the
United States' by N.M. Fenneman, 1946 edition, published by the
U.S. Geological Survey.

For definitions of geologic terms, refer to Glossary of
Geology edited by Margaret Gary and others, published by American

Geological Institute, 1972.
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